X-ray and ultraviolet photoelectron spectroscopies ͑XPS and UPS͒ were used to characterize asdeposited epitaxial VN͑001͒ layers grown in situ. The films were deposited on MgO͑001͒ at 650°C in pure N 2 discharges maintained at a pressure of 5 mTorr ͑0.67 Pa͒. Mg K ␣ and monochromatic Al K ␣ x-ray sources were used to generate the XPS spectra, while the UPS data were generated by He I and He II UV radiation. Analysis of the results show that the VN͑001͒ surfaces are free of O and C. The films were found to be stoichiometric in agreement with Rutherford backscattering spectroscopy ͑RBS͒ results, yielding a N/V ratio of Je, 82.80.Pv, 79.60.Dp, 81.15 
Ex Situ PreparationÕMounting:
The MgO substrate was mechanically mounted using Mo clips spot-welded to a Mo substrate heater.
In Situ Preparation:
The epitaxial VN͑001͒ layers were grown in a multichamber UHV system. The turbomolecular-pumped growth chamber, having a base pressure of 3 ϫ 10 Ϫ9 Torr ͑4 ϫ 10 Ϫ7 Pa͒, was equipped with a dc magnetron and was isolated from the analytical chamber of the instrument during growth. MgO͑001͒ substrates ͑5 ϫ 5 ϫ 0.5 mm͒ were annealed at T s ϭ 850°C for 2 h prior to deposition, a procedure that has been shown ͑Ref. 1͒ to produce sharp 1 ϫ 1 RHEED patterns. The target, a 5-cm-diam water-cooled V disk ͑99.9%͒, was cleaned with a N 2 discharge prior to film growth. Depositions were carried out at T s ϭ 650°C in pure N 2 ͑99.9999%͒ at a total pressure of 5 mTorr ͑0.67 Pa͒ with the substrate grounded. The discharge current and voltage were 0.4 A and 500 V, respectively, while the target-to-substrate separation was 6.5 cm resulting in a film deposition rate of 23 nm/min. The total film thickness was 160 nm. The composition of the films was determined by RBS using 2 MeV He ϩ at a scattering angle of 150°. Quantitative analysis was done using the surface height method ͑Ref. 2͒ yielding a N/V ratio of 1.06 Ϯ 0.02. Comment: He I source: the ultraviolet lamp was tuned to a consistent apricot color of the visible portion of the discharge. A pressure gauge was not available on the gas inlet of the lamp. The nominal conditions of the discharge were: 520 V, 55 mA, and a chamber pressure of 9 ϫ 10 Ϫ6 Pa. He II source: the ultraviolet lamp was tuned to a consistent blue-white color of the visible portion of the discharge. A pressure gauge was not available on the gas inlet of the lamp. The nominal conditions of the discharge were: 580 V, 56 mA, and a chamber pressure of 4 ϫ 10 Ϫ6 Pa. 
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DATA ANALYSIS METHOD
Energy Scale Correction: XPS binding energy scales for spectra collected with Al K ␣ , mono, were corrected using Au 
Footnote to Spectrum 00621-07:
The valence band photoelectron spectrum was obtained at an electron emission angle of 90°(relative to the sample surface); thus the emitted photoelectrons had a crystal momentum along the Ͻ001Ͼ direction. However, due to the finite acceptance angle of the analyzer extraction lenses, 22°, the momentum of the measured electrons cannot be uniquely determined. Therefore, a relatively large fraction of k-space contributes to the spectrum. As a result, the He I spectrum consists of a sum of broad features from the total density-of-states (DOS).
Footnote to Spectrum 00621-08:
The valence band photoelectron spectrum was obtained at an electron emission angle of 90°(relative to the sample surface); thus the emitted photoelectrons had a crystal momentum along the Ͻ001Ͼ direction. However, due to the finite acceptance angle of the detector, 14°, the momentum of the measured electrons cannot be uniquely determined. Therefore, a relative large fraction of k-space contributes to the spectrum. As a result, the He II spectrum closely resembles the total density-of-states (DOS). 
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